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(54) Ice cream vending machine 

(57) An ice cream vending machine is capable of 
vending ice cream in an optimum state by substantially 
preventing residual, melted ice-cream, from remaining 
in the machine. The vending machine includes a coofing 
system (1 0), a freezing chamber (20) coofed by the cool- 
ing system, a canister (30) provided within the freezing 
chamber and arranged to hold bead-type ice cream, a 
cup supplying device (40) outside the freezing chamber, 
an ice cream discharging device (50)fordischarging the 
bead-type ice cream from the canister, and cup convey- 
ing means (80) for conveying a cup supplied by the cup 
supplying device. The cup is conveyed between a loca- 
tion where the cup is supplied by the cup supplying de- 
vice and a location where the ice cream is discharged 
from the freezing chamber by the discharging device. 
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Description 

[0001] The present invention relates to an ice cream 
vending machine, and more particularly to an ice cream 
vending machine for vending bead-type ice cream, i.e. s 
ice cream which is frozen in the form of granules that 
are 3mm-7mm in diameter, whilst the machine is unat- 
tended. 

[0002] Figure 1 shows an icecream vending machine. 
This vending machine is disclosed in European patent 10 
application no. 01307595.7. 

[0003] As shown in Figure 1, the ice cream vending 
machine includes a cooling system 1 0, a freezing cham- 
ber 20, a canister 30, a cup supplying device 40, an ice 
cream discharging device 50, a chute 60, and a guide is 
member 70. 

[0004] The cooling system 1 0 is substantially identical 
to a general refrigeration unit. After being cooled by the 
cooling system 10, air is blown into the freezing chamber 
20 by a fan 11 . As Figure 1 shows, inside the freezing 20 
chamber 20, a canister 30 is provided. The canister 30 
is filled with bead-type ice cream frozen into the shape 
of granules, the granules having a diameter of between 
3 and 7mm. The freezing chamber 20 is maintained at 
a temperature in the range of approximately -43"C to 25 
-27°C. 

[0005] The cup supplying device 40 is situated out- 
side the freezing chamber 20, and is arranged to supply 
a cup 41 for holding the ice cream. The ice cream dis- 
charging device 50 is provided at a lower portion of the 30 
canister 30. The cup supplying device 40 and the ice 
cream discharging device 50 are substantially identical 
to ones generally available. 

[0006] The chute 60 is arranged below a discharging 
port 51 of the discharging device 50, and directs the dis- 35 
charged ice cream into a particular path. Guide member 

70 is arranged below the chute 60 for guiding the dis- 
charged ice cream into the cup 41. 

[0007] In use of the above-described ice cream vend- 
ing machine, a customer first feeds a coin of a prede- 40 
termined amount into the vending machine and then op- 
erates a selection button. By means of the cup supplying 
device 40, a cup 41 is supplied at a predetermined po- 
sition below the guide member 70. Next, the ice cream 
discharging device 50 is operated, and the ice cream is 45 
discharged. Specifically, the ice cream is discharged in- 
to the cup 41 through the chute 60 and a passage 71 of 
the guide member 70. The customer can then remove 
the cup 41 and consume the Ice cream. 
[0008] In this ice cream vending machine, the ice so 
cream is guided by the guide member 70 from an outlet 
to a location where the cup 41 is supplied at normal tem- 
perature. As ice cream passes through the passage 71 
of the guide member 70, the ice cream partially melts 
and the ice cream may not be served in its optimum 55 
state, whilst residual ice cream remains in the passage 

71 of the guide member 70. 

[0009] Over time, this remaining ice cream goes off, 



and accordingly, a machine operator has to frequently 
clean the vending machine. 

[0010] It is an aim of the present invention to provide 
an improved ice cream vending machine. 
[0011] According to a first aspect of the present inven- 
tion, there is provided an ice cream vending machine, 
comprising: a cooling system; a freezing chamber 
cooled by the cooling system ; a canister arranged with in 
the freezing chamber, and arranged to hold bead-type 
ice cream; a cup supplying device arranged externally 
to the freezing chamber and arranged to supply a cup 
for holding the bead-type ice cream; an ice cream dis- 
charging device for discharging the bead-type icecream 
from the canister; and a conveying means for conveying 
a cup between a first location where the cup is supplied 
by the cup supplying device to a further location where 
the ice cream is discharged from the ice cream discharg- 
ing device. 

[0012] According to a second aspect of the present 
invention, there is provided an ice cream vending ma- 
chine, comprising: a chamber, cooled by a cooling sys- 
tem, for storing bead-type ice cream; cup supplying 
means; and cup conveying means for moving a cup be- 
tween 3 first position, where a cup is supplied from the 
cup supplying means, and a further position which is 
substantially adjacent an opening arranged in a wall of 
the chamber, the vending machine being arranged to 
dispense bead-type ice cream from the chamber directly 
into the cup. 

[0013] The invention will now be described, byway of 
example, with reference to the accompanying drawings 
in which: 

Figure 1 is a partially sectioned side view of a con- 
ventional ice cream vending machine; 

Figure 2 is a partially sectioned side view of a first 
ice cream vending machine in accordance with the 
invention; 

Figure 3 is a partially sectioned side view of a cup 
conveyor in the vending machine of Figure 2; 

Figure 4 is a partially sectioned side view of a sec- 
ond ice cream vending machine in accordance with 
the invention; 

Figure 5 is a partially sectioned side view of a cup 
conveyor in the ice cream vending machine of Fig- 
ure 4; 

Figures 6A to 6F are partially sectioned side views 
of the vending machine of Figure 4 showing a se- 
quence of operations performed by the cup convey- 
or; and 

Figure 7 is a partially sectioned side view of a cup 
supporting member forming part of the cup convey- 
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or of the vending machine of Figure 4. 

[0014] Referring to Figure 2, a first ice cream vending 
machine in accordance with the invention includes a 
cooling system 10, a freezing chamber 20, a canister or 
hopper 30, a cup supplying device 40, and an ice cream 
discharging device 50. The cooling system 10 is sub- 
stantially identical to a general refrigerating device. 
Once cooled by the cooling system 10, air is blown into 
the freezing chamber 20 by a fan 11 . As Figure 2 shows, 
the canister 30 is arranged in the freezing chamber 20. 
The canister 30 is filled with bead-type ice cream, frozen 
into a granular form and having a diameter of between 
3 and 7mm. In order to maintain the bead shape of the 
ice cream, the freezing chamber 20 is maintained at a 
temperature ranging between -43°C to -27°C. 
[0015] The cup supplying device is arranged outside 
the freezing chamber 20, and is arranged to supply a 
cup 41 for holding the ice cream. The ice cream dis- 
charging device 50 is provided at the bottom of the can- 
ister 30. The cup supplying device 40 and the ice cream 
discharging device 50 are conventional. 
[0016] Below a discharging port 51 of the ice cream 
discharging device 50, a chute 60 is provided for collect- 
ing ice cream which has been discharged, and for di- 
recting the ice cream through a certain path. Regardless 
of the position of the canister 30, ice cream can be dis- 
charged outside the freezing chamber 20. 
[0017] As will become clear, between the location 
(hereinafter called the'first location') where the cup 41 
is supplied by the cup supplying device 40, and the lo- 
cation (hereinafter called the 'third location') where the 
ice cream is discharged, cup conveying means 80 is 
provided. Figure 3 shows the cup conveying means 80. 
[0018] Referring to Figure 3, the cup conveying 
means 80 includes a horizontal conveying unit 81. The 
conveying unit 81 includes a cup holder 82 and a motor 
83 for rotating the cup holder 82. When the motor 83 is 
driven, the cup holder 82 is rotated between the first and 
third locations. Various methods for implementing the 
conveying unit are known in various fields. Accordingly, 
it should be understood that the horizontal conveying 
unit 81 of Figure 3 is exemplary and alternative mecha- 
nisms, including linear or rotary conveying devices, or 
the like, can be used. 

[0019] In this first ice cream vending machine in ac- 
cordance with the invention, when a customer feeds a 
coin of a predetermined amount into the vending ma- 
chine, and presses a selection button, the cup 41 is sup- 
plied to the cup holder 82 at the first location by the cup 
supplying device 40. Next, motor 83, which acts as an 
actuator for the conveying unit 81, is operated, and ac- 
cordingly the cup 41 is conveyed from the first to the 
third location. Then, the ice cream discharging device 
50 is operated and accordingly, bead-type ice cream is 
discharged through the discharging port 51 . 
[0020] The discharged ice cream is guided into the 
cup 41 through the chute 60 and an ice cream outlet 21 



provided below the chute motor 83 is driven, and ac- 
cordingly, the cup 41 is conveyed from the third location 
to the first location. The customer then removes the cup 
41 and may consume the ice cream. 
s [0021] In this first embodiment of th invention, since 
the cup 41 is conveyed between the first and third loca- 
tions by the cup conveying means 80, the ice cream can 
be supplied directly into the cup 41 from the freezing 
chamber 20. 

10 [0022] Unlike the conventional vending machine, the 
ice cream will not be supplied at normal room tempera- 
ture, and accordingly, the ice cream can be served to a 
customer in an optimum state. Maintenance of the ma- 
chine is also more convenient. 

15 [0023] Figure 4 shows a second ice cream vending 
machine in accordance with the invention. In this em- 
bodiment, and unlike the first embodiment, the first and 
the third locations are not on the same plane. Apart from 
the above-mentioned difference, the second embodi- 

20 ment is almost identical to that of the first preferred em- 
bodiment. Specifically, apart from the cup conveying 
means 80', the elements of the second preferred em- 
bodiment are substantially identical to those of the first 
preferred embodiment. Accordingly, like elements be- 

25 tween the first and second embodiments, will be re- 
ferred to by the same reference numerals. Referring to 
Figure 5, it will be seen that the cup conveying means 
80' of the second embodiment includes both a horizontal 
conveying unit 81 and a vertical conveying unit 91 . The 

so horizontal conveying unit 81 includes a cup holder 82. 
This horizontal conveying unit 81 conveys the cup 41, 
in a horizontal manner, along a horizontal plane. 
[0024] The vertical conveying unit 91 includes a cup 
supporting member 92 and a supporting member con- 

35 veying means 93 for conveying the cup supporting 
member 92 in a vertical manner. The vertical conveying 
unit 91 conveys the cup 41 vertically between the sec- 
ond and the third locations. The supporting member 
conveying means 93 includes a motor 94, a cam shaft 

io 96, and a cam nut 97. A rotary shaft of the motor 94 is 
connected to the cam shaft 96 via a driving transmission 
means, in this case a gear 95. 
[0025] The cup supporting member 92 is attached to 
one side of the cam nut 97, and accordingly, the cam 

is nut 97 is rotated together with the cam shaft 96 when 
the cam shaft 96 rotates. Accordingly, when the motor 
94 is driven, the cup supporting member 92 is conveyed 
upwardly and downwardly. 

[0026] Although the supporting member conveying 
so means 93 includes the cam shaft 97 and the cam nut 
97, this arrangement is not essential. The supporting 
member conveying means 93 may include other ele- 
ments, such as a screw and nut. 
[0027] In this second embodiment, when a customer 
ss feeds a coin of a predetermined amount into the vending 
machine, and then operates a selection button, the cup 
41 is supplied to the cup holder 82 at the first location 
by the cup supplying device 40 (see Figure 6A). 
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[0028] The motor 94 is driven, and the cup supporting 
mem ber 92 , which at th is time co vers the ice crea m out- 
let 21 of the freezing chamber 20, is moved in a down- 
wards direction, opening the ice cream outlet 21 at the 
bottom of the freezing chamber 20 (see Figure 6B). 
Then, the motor 83 is driven, so that the cup 41 is con- 
veyed to the second location (see Figure 6C). Next, the 
cup 41 is conveyed to the third location by the cup sup- 
porting member 92 (see Figure 6D), and following this, 
the ice cream discharging device 50 is operated, dis- 
charging the bead-type ice cream through the discharg- 
ing port 51. 

10029] The discharged ice cream is guided into the 
cup 41, by means of the chute 60 and the ice cream 
outlet 21. After discharge of the ice cream, the motor 94 
is driven so as to convey the cup 41 from the third loca- 
tion to the second location, and to position the cup 41 
in the cup holder 82 (see Figure 6E). 
[0030] Th e motor 83 is then d riven so that the cu p 4 1 
is conveyed to the first location (see Figure 6F). The ice 
cream outlet 21 of the freezing chamber 20 is then 
closed by the cup supporting member 92 (see Figure 
6A). The customer may then take the cup 41 out, and 
consume the ice cream. 

[0031] Since the cup 41 is conveyed between the first 
and the third locations by the cup conveying means 80'. 
ice cream can be directly supplied to the cup 41 from 
the freezing chamber 20. Unlike the conventional ice 
cream vending machine in which the ice cream is sup- 
plied at normal (i.e. room) temperature, the above-de- 
scribed vending machines are able to serve a customer 
with fresh ice cream. Also, maintenance of the vending 
machine is improved for the machine operator. 
[0032] In the second embodiment, while the cup con- 
veying means 80' conveys the cup 41 , the cup support- 
ing member 92 of the vertical conveying unit 91 opens 
and closes the ice cream outlet 21 of the freezing cham- 
ber 20. Accordingly, when the vending machine is not in 
its vending mode, the ice cream outlet 21 of the freezing 
chamber 20 is closed, preventing loss of cool air and so 
consumption of electricity which would otherwise be re- 
quired for maintaining the freezing chamber 20 at an ap- 
propriate temperature. 

[0033] It is preferable that the cup supporting member 
92 is formed of a material having great closeness and 
good thermal insulation. Referring to Figure 7, it will be 
seen that in the preferred embodiments, the cup sup- 
porting member 92 includes a supporting member body 
101, a cup mounting member 102, and a thermal insu- 
lating member 1 03. The supporting member body 1 02 
is fastened to the cam nut 97 by a pair of rods 1 04 and 
a pair of nuts 105. The cup mounting member 102 is 
arranged on the upper side of the supporting member 
body 101 , and the thermal insulating member 103 is ar- 
ranged on the lower side of the cup mounting member 
102. 

[0034] It is also preferable that the cup mounting 
member 1 02 and the thermal insulating member 1 03 are 



made of material having an appropriate elasticity in or- 
der to ensure a good engagement when the ice cream 
outlet 21 of the freezing chamber 20 is closed by the cup 
supporting member 92. In the second preferred embod- 

5 iment of the present invention, the cup mounting mem- 
ber 102 is made of a silicon material, and the thermal 
insulating member 103 is made of polyurethane foam. 
[0035] As has been described above, since the cup 
41 is conveyed between the first and the third locations 

10 by the cup conveying means 80 and 80', the ice cream 
can be directly supplied into the cup 41 from the freezing 
chamber 20. Accordingly, unlike the conventional ice 
cream vending machine in which the ice cream is sup- 
plied at a normal temperature, the above-described 

15 vending machine serves a customer with fresh ice 
cream at an optimum condition. Also, the machine op- 
erator can maintain the vending machine more easily. 



20 Claims 

1 . An ice cream vending machine, comprising: 

a cooling system; 
? 5 a freezing chamber cooled by the cooling sys- 

tem; 

a canister arranged within the freezing cham- 
ber, and arranged to hold bead-type ice cream; 
a cup supplying device arranged externally to 
30 the freezing chamber and arranged to supply a 

cup for holding the bead-type ice cream; 
an ice cream discharging device for discharg- 
ing the bead-type ice cream from the canister; 
and 

35 conveying means for conveying a cup between 

a first location where the cup is supplied by the 
cup supplying device to a further location where 
the ice cream is discharged from the ice cream 
discharging device. 

40 

2. A vending machine according to claim 1, wherein 
the first and further location are on the same hori- 
zontal plane, the cup conveying means comprising 
a horizontal conveying unit for conveying a cup sup- 

15 plied by the cup supplying device between the first 
and the further location. 

3. A vending machine according to claim 1, wherein 
the first and further location are on different horizon- 

so tal planes, the cup conveying means comprising (i) 
a horizontal conveying unit for conveying the cup 
horizontally from the first location to an intermediate 
location which is perpendicular to an imaginary line 
between the first and the further location, and (ii) a 

55 vertical conveying unit for vertically conveying the 
cup between the intermediate location and the fur- 
ther location. 
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4. A vending machine according to claim 3, wherein 
the vertical conveying unit comprises conveying 
means for conveying, in a vertical manner, a cup 
support member, the cup support member being ar- 
ranged to (i) support a cup during its vertical con- $ 
veyance, and (ii) to close an ice cream dispensing 
outlet of the discharging device when the vending 
machine is not in vending operation. 

5. An ice cream vending machine, comprising: 10 

a chamber, cooled by a cooling system, for stor- 
ing bead-type ice cream; 
cup supplying means; and 
cup conveying means for moving a cup be- is 
tween a first position, where a cup is supplied 
from the cup supplying means, and a further po- 
sition which is substantially adjacent an open- 
ing arranged in a wall of the chamber, the vend- 
ing machine being arranged to dispense bead- 20 
type ice cream from the chamber directly into 
the cup. 

6. A vending machine according to claim 5, further 
comprising, within the chamber, a hopper for hold- 2s 
ing the bead-type ice cream and a discharge pas- 
sage extending between the hopper and the cham- 
ber wall opening, the hopper being arranged to dis- 
pense the bead-type ice cream through the dis- 
charge passage to the opening. 30 

7. A vending machine according to claim 6, wherein 
the discharge passage is substantially vertical. 

8. A vending machine according to any of claims 5 to 3s 

7, wherein the cup conveying means is arranged to 
move a cup along a substantially horizontal plane 
from the first position to the further position. 

9. A vending machine according to any of claims 5 to 40 

8, wherein the cup conveying means includes a hor- 
izontal conveying means and a vertical conveying 
means, the horizontal conveying means being ar- 
ranged to move a cup along a substantially horizon- 
tal plane to an intermediate position, and wherein 45 
the vertical conveying means is arranged to receive 
the cup from the intermediate position, and to move 

the cup in a substantially vertical plane to the further 
position. 

50 

10. A vending machine according to any of claims 5 to 

9, wherein the vertical conveying means includes a 
sealing member for sealing the chamber wall open- 
ing and is arranged to cause the sealing member to 
cover the opening prior to receiving and after deliv- 55 
ering a cup. 
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FIG. 2 
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FIG.3 
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FIG.4 
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FIG.5 
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FIG.6A 
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FIG.6C 
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FIG.6D 
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FIG.6E 
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FIG.6F 
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FIG.7 
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